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Abstract

To provide evidence of large numbers of missed opportunities for early HIV diagnosis we designed a retro-
spective cohort study linking surveillance data from the South Carolina HIV=AIDS Reporting System to a
statewide all payer health care database. We determined visits and diagnoses occurring before the date of the first
positive HIV test and medical encounters were categorized to distinguish visits that were likely versus unlikely to
have prompted an HIV test. Of the 4117 HIV-positive individuals newly diagnosed between 2001 and 2005, 3021
(73.4%) visited a South Carolina health care facility one or more times prior to testing HIV positive. Of these 3021,
1311 (43.4%) were late testers, and 1425 (47.2%) were early testers. Females were less likely than males to be late
testers (odds ratio [OR] 0.55, 95% confidence interval [CI] 0.45–0.68), blacks were more likely than whites to be late
testers (OR 1.37, 95% CI 1.10–1.71), and persons 50 years of age and older more likely to be late testers (OR 7.16,
95% CI 3.84–13.37). A total of 78.8% of the 13,448 health care visits for both late and early testers were for health
care diagnoses unlikely to prompt an HIV test. These findings underscore the need for more routine HIV testing of
adults and adolescents visiting health care facilities in order to facilitate early diagnosis.

Introduction

Since 1998, the state of South Carolina has consis-
tently ranked among the top 10 for annual AIDS case rates

in the United States. In 2005, South Carolina ranked ninth with
15.7 AIDS cases per 100,000 population,1 even though the
state lacks large metropolitan areas and 39.5% of the popu-
lation is considered rural. Unlike large urban centers, the state
of South Carolina is not perceived as an AIDS epicenter.
However, South Carolina ranked sixth among states and ter-
ritories in reported new AIDS cases between 2000 to 2004.2 Both
the high AIDS case rates and trends in new AIDS cases suggest
that opportunities for early HIV diagnosis are being missed.

Most health care institutions in South Carolina have relied
on a risk-based HIV testing strategy, which has been the
standard of care for many years. However, providers and
patients often incorrectly perceive HIV risk as low, resulting in
missed opportunities for early HIV diagnosis. This is espe-
cially true for black women who are disproportionately im-
pacted by the HIV epidemic (2005; black=white female
relative risk, 20.5) and who may be at risk through their own
or their partners’ practices.3,4 A recent analysis of HIV
screening of asymptomatic male and nonpregnant female
patients by U.S. physicians showed that only 28.4% self-

reported screening for HIV infection.5 To redirect local health
jurisdictions in taking a broader approach to HIV testing in
their communities, the Centers for Disease Control and Pre-
vention (CDC) published revised recommendations for HIV
testing in health care settings in September 2006.6

Recently published data from the South Carolina Depart-
ment of Health and Environmental Control (DHEC) HIV=
AIDS Reporting System (HARS) suggests that risk-based
testing has not been effective for detecting HIV infection early
because many individuals are first diagnosed when they pres-
ent with advanced disease.7 Among South Carolina patients
newly diagnosed with HIV infection from May 2004 to April
2005, 34% had a CD4þ T cell count 200 or fewer cells per mm3

and 56% had a CD4þ T cell count 350 or fewer cells per mm3.
Given the natural history of HIV infection, these data suggest
long durations of undiagnosed HIV infection. The existing
testing strategy in South Carolina institutions may have
contributed to the high prevalence of HIV disease because
undiagnosed persons remained unaware for years of their
HIV status and may not benefit from risk reduction counsel-
ing that may have facilitated ongoing HIV transmission.

To explore the frequency of missed opportunities for early
HIV diagnosis, a population-based retrospective cohort study
was devised that linked HIV case surveillance data to a
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statewide health care database. Linkage of the two databases
allowed the investigators to determine: how often HIV-
infected individuals accessed medical services before being
tested for HIV; what factors are associated with late versus
early HIV testing; and whether diagnostic codes from earlier
health care visits were likely to have prompted an earlier HIV
test. This investigation expands our previous report8 on late
testers (those diagnosed with AIDS within 1 year of their
initial HIV diagnosis) to include information on individuals
with HIV-only (not AIDS) and reports on laboratory markers
obtained at the time of HIV diagnosis.

Methods

The data for this study were obtained by merging variables
from two sources: the health care database of the South Car-
olina Office of Research and Statistics (ORS) of the State
Budget and Control Board and the South Carolina HIV=AIDS
Reporting System (HARS). The South Carolina DHEC In-
stitutional Review Board and the ORS Data Oversight Com-
mittee approved the study.

South Carolina ORS data

In accordance with South Carolina state law, the ORS has
received health care data from emergency departments, hos-
pital inpatient facilities, hospital ambulatory care facilities,
and outpatient surgery facilities within South Carolina since
1996. These South Carolina health care facilities report greater
than 98% of their data to the ORS within 1 year from date of
collection (ORS, unpublished data, 2007). In addition, the ORS
has a contractual relationship granting access to data from
several free medical clinics (FMC). Each individual who has
accessed health care services from these facilities is assigned a
Unique Patient Identifier Number (UPIN) that has been vali-
dated internally by the ORS.

For the purposes of this study, health care data included
International Classification of Diseases (ICD) codes, admission
dates at health care facilities, source of payment at last visit,
physician specialty code, location of the care facility, bed size
of the facility, the classification of the health care facility
(private, public), and patient zip code. Health care data for this
report were supplied by 60 emergency departments, 62 in-
patient facilities, 63 ambulatory facilities or outpatient surgery
facilities, and 19 free medical clinics around the state for visits
that occurred from January 1, 1997 through December 31,
2005. ICD codes from all health care visits made before the
first positive HIV test date (see HARS section below) were
grouped by the authors into two categories: (1) diagnoses not
suggestive of HIV infection and unlikely to have prompted an
HIV test (e.g., hypertension, diabetes, constipation); and (2)
diagnoses that should have prompted an HIV test: those
suggestive of HIV risk, e.g., sexually transmitted diseases,
intravenous drug use; diseases possibly related to HIV,
e.g., symptoms suggestive of acute retroviral syndrome,9

thrombocytopenia, peripheral neuropathy, pneumonia; and
diseases probably related to HIV infection, e.g., cerebral
toxoplasmosis, Pneumocystis jiroveci pneumonia, thrush.10

South Carolina HARS data

HIV infection has been reportable by name to the South
Carolina Department of Health and Environmental Control

(DHEC) since 1986. Data quality from the South Carolina
HARS exceeds CDC minimum standards on reporting time-
liness (95% within 6 months of a diagnosis) and completeness
of reporting (98%, based on a comparison with other data
sources) (South Carolina DHEC, unpublished data, 2005).
Beginning January 1, 2004, state law required all CD4þ T cell
counts and HIV viral load values to be reported to South
Carolina DHEC, and recorded in the HARS database.

South Carolina HARS data on individuals reporting a first
HIV diagnosis were included for diagnosis dates between
January 1, 2001 and December 31, 2005. AIDS diagnosis re-
ports on these individuals were included through December
31, 2006. Follow-up for inclusion of AIDS diagnoses was
needed to permit a proper classification of individuals into
early and late testers. The HARS data file had duplicate re-
cords removed and included only persons 18 years of age and
older who were residents of South Carolina at the time of HIV
diagnosis. The resulting data file contained records on 4117
persons and included the date of first positive HIV test, date of
AIDS diagnosis, source of report, mode of exposure, patient
name, birth date, gender, race=ethnicity, social security
number (if available), HARS number, county of residence,
initial CD4þ T cell counts and HIV viral load values.

Data linkage

The HARS and the ORS health care data files were linked
using patient name, birth date, gender, race=ethnicity, social
security number (if available), and county of residence. The
date of the first positive HIV test recorded in HARS was used
to identify encounters from the ORS health care database that
occurred before that date. Authorized persons trained in
HARS security guidelines and Health Insurance Portability
and Accountability Act (HIPAA) confidentiality procedures
linked the data in a secured location. Deidentified data with
all identifiers (names, addresses, and social security numbers)
removed were then provided to the investigators.

Late and early testers

We compared data from individuals who had made prior
health care visits and developed AIDS within 1 year of testing
HIV positive (late testers)13 with data from HIV-positive in-
dividuals who were not diagnosed with AIDS within 1 year of
testing HIV positive, nor within subsequent follow-up until
December 31, 2006 (early testers). For analyses, we limited the
group of early testers to those individuals with health care
visits no more than 3 years before the first positive HIV test
date. This limited the time interval for the early testers’ missed
opportunities to be within the estimated duration of infection
for individuals with a median of 500 CD4þ cells at diagnosis.11

Clinical illness and subsequent CD4 values reported to HARS
after the HIV diagnosis date were used to determine AIDS
status. 285 persons who received an AIDS diagnosis between
1 year post-HIV diagnosis and the end of follow-up were
excluded from the analysis. These individuals were interme-
diate between the early and late testers in terms of CD4þ cell
counts at diagnosis.

Statistical analysis

We performed descriptive analyses on data from the 3021
HIV-infected individuals with health care visits in the years
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preceding their first positive HIV test date (health care visit
dates included the period from January 1, 1997 to December
31, 2005). We analyzed late versus early testers on factors
potentially associated with late versus early testing, as well as
numbers, percentages and ICD codes of health care visits. We
used adjusted odds ratios (OR) and 95% confidence intervals
(CI) from a logistic regression to assess the association of
gender, race=ethnicity, transmission category, and number of
health care visits for persons with late compared to early
testing status. Categorical variables were summarized with
percentages, and continuous variables were summarized us-
ing median and range; CD4 and viral load contrasts used
Kruskal-Wallis two-sample nonparametric medians tests. The
first CD4þ T cell count obtained at diagnosis was used to
determine disease stage at the time of the HIV diagnosis.
Significance testing was not done on health care visit data
because there were multiple health care visits per individual,
i.e., an individual may appear in more than one time period or
may have diagnostic codes that fall into more than one cate-
gory. At a specific visit, any diagnosis recorded that is likely to
prompt an HIV test counts that visit once in the ‘‘likely to
prompt’’ category, for example. However, if that visit had two
diagnoses likely to prompt a test (e.g., syphilis and aseptic
meningitis), that visit was counted both in the sexually
transmitted disease (STD) category and the Diagnoses Possi-
bly Related to HIV category. Plasma viral load results re-
ported as undetectable had values changed to 200 copies per
milliliter to allow for statistical analysis.12 Values over
750,000 copies per milliliter were considered to be out of
range, and values were changed to 750,000 copies per milli-
liter for analysis. Statistical analysis was performed using SAS
version 8.2 (SAS Institute Inc., Cary, NC).

Results

Of the 4117 persons newly diagnosed with HIV infection
between 2001 and 2005, 3021 (73.4%) visited a South Carolina
health care facility one or more times prior to testing HIV
positive (Fig. 1). Of the 3021 individuals with previous visits,
1311 (43.4%) developed AIDS within 1 year of testing (late
testers), and 1425 (47.2%) had HIV infection only within 1 year
of HIV testing, with additional follow-up until December 31,
2006 (early testers). Of the late testers, 704 (53.7%) had AIDS
diagnosed at or within 30 days of their initial HIV diagnoses.
Of the early testers, 1253 (87.9%) had health care encounters in
the 3-year period prior to the first positive HIV test date (early
testers) and were used in the comparisons of late versus early
testers.

For the 1311 late and 1253 early testers, 2229 (86.9%) had an
initial CD4þ T cell count and 1946 (75.9%) had an initial HIV
plasma viral load documented in HARS. Compared to
the early testers’ median initial CD4þ T cell count of 513
cells=mm3 (range, 211–1677 cells=mm3), the late testers’ me-
dian CD4þ T cell count of 90 cells=mm3 (range, 0–1188
cells=mm3) was significantly lower ( p< 0.0001).

Compared to the early testers’ median initial HIV plasma
viral load of 12,228 copies=ml (range: 200 to >750,000 copies
per milliliter), the late testers’ median HIV plasma viral load
of 81,891 copies per milliliter (200 to >750,000 copies per
milliliter) was significantly higher ( p< 0.0001).

Of the 19,290 health care visits recorded for the 3021 indi-
viduals who had a documented previous visit to a South

Carolina health care facility since January 1, 1997, 15,292
(79.3%) visits were to emergency departments, 2381 (12.3%)
visits were to inpatient settings, 1289 (6.7%) visits were to
outpatient facilities, and 328 (1.7%) visits were to free clinics
(Fig. 1). Total visits ranged from 1 to 133 per patient and the
median number of visits was four per individual. Visits oc-
curring 6 months or less before HIV diagnosis accounted for
2811 (14.6%) of the 19,290 visits; 1959 (10.2%) of the visits were
made more than 6 months to 1 year before, 3413 (17.7%) were
more than 1 to 2 years before, 3188 (16.5%) were more than 2
to 3 years before, and 7919 (41.1%) were more than 3 years
before HIV diagnosis.

In the adjusted analysis using logistic regression (Table 1),
women were less likely than men to be late testers (OR 0.56,
95% CI 0.45–0.68), and blacks were more likely than whites to
be late testers (OR 1.37, 95% CI 1.10–1.71). Adults age 50 years
and older were more likely than younger individuals to be
late testers (OR 7.20, 95% CI 3.86–13.45), and the odds of late
testing rose linearly with increasing year of age ( p value for
test of trend, p< 0.0001). There was a statistically signifi-
cant higher average number of visits to health-care facilities
made by late versus early testers ( p< 0.0001). Mode of HIV
transmission was not found to be a significant predictor of
late versus early testing, except for the risk not specified in-
dividuals, who were less likely than men who have sex with
men (MSM) to have been late testers (OR 0.70, 95% CI 0.55–
0.90).

The analysis of health care visits and diagnoses for the 2564
early and late testers is presented in Table 2. The majority of
the 5326 health care visits for early testers (78.8%) were for
diagnoses that would not have been likely to prompt an HIV
test. Similarly, the majority of the 8122 health care visits for
late testers (78.8%) were for diagnoses that would not have
been likely to prompt an HIV test. Therefore, for both early
and late testers about 80% of their health care visits would not
have prompted an HIV test, thus representing encounters that
would not have provided an opportunity for HIV testing
under a risk-based testing paradigm. From Table 1 we have
that 377 (30.1%) early testers and 440 (33.6%) late testers were
identified as either injection drug users or MSM at visits prior
to their HIV diagnosis. These are persons with high-risk
practices that should have prompted HIV screening if risk
histories had been elicited during the health care visits.

Discussion

The findings in this report demonstrate that current HIV
testing practices in South Carolina health care facilities have
failed to diagnose many individuals early in the course of
their HIV infection despite documented prior encounters with
the medical care system at times when these persons were
probably HIV infected. This population–based study found
that approximately three fourths of individuals testing HIV
positive from 2001 through 2005 had visited a South Carolina
health care facility prior to the date of their first positive HIV
test. Furthermore, of the 43% of persons diagnosed between
2001–2005 who had a late diagnosis, more than half pro-
gressed to AIDS within 30 days of their initial diagnosis.
Approximately 80% of the health care visits before HIV di-
agnosis for both late and early testers were for conditions not
likely to prompt HIV testing in a nonroutine testing envi-
ronment. These findings strongly suggest that routine HIV

EARLY VERSUS LATE TESTING FOR HIV INFECTION 341



screening in health care settings of all adults and adolescents
might have resulted in earlier diagnoses in South Carolina.

These data also do not support the practice of targeted
testing of risk groups as a sufficient HIV screening strategy.
Mode of exposure has been cited as a significant variable
among those who test late in other studies,13 but this was
not confirmed in this statewide study. Our adjusted analysis
did not show that transmission category was significant in
differentiating late from early testers. Race and age, two fac-
tors that were associated with late versus early testing, are not
behavioral or clinical risk characteristics that would have met
the criteria for targeted testing as defined in 2001.14 A separate
analysis of statewide surveillance data in South Carolina
found that the majority of South Carolina HIV=AIDS cases
were not due to MSM exposure: 34% of HIV-infected indi-

viduals in South Carolina reported heterosexual contact as
their mode of exposure and 26% reported no identifiable risk.7

The high proportion of diagnoses at health care encounters
that would not have prompted an HIV test under a risk-based
testing strategy suggests that a clinical risk-based testing
strategy, even if implemented successfully in all these facili-
ties would still have missed an earlier diagnosis the majority
of the time.

Certain characteristics and trends were notable findings in
this analysis. First, women were more likely to be early as
opposed to late testers. Routine offering of HIV testing during
prenatal services might explain why women were diagnosed
earlier in infection; prenatal testing is routine screening and
delayed diagnosis in men may support the use of this practice
outside the prenatal setting. Blacks were more likely than

4117 individuals with dates of initial HIV diagnosis in South 
Carolina from January 1, 2001 to December 31, 2005 

19,290 health-care visits recorded
15,292 (79.3%) visits to Emergency Depts 
2381 (12.3%) visits to an Inpatient setting
1289 (6.7%) visits to an Outpatient setting
   328 (1.7%) visits to Free Medical Clinics

3021 (73.4%) individuals visited health 
care facilities prior to initial positive

HIV diagnosis from January 1, 1997 to
December 31, 2005

Early testers: (no AIDS 
diagnosis within 1 year of HIV 
diagnosis or during follow-up) 

1425 (47.2% of 3021) 

Late testers: (AIDS diagnosis
within 1 year of HIV diagnosis) 

1311 (43.4% of 3021) 

1253 (87.9% of 1425) early
testers with health-care 
visits limited to 3 years 
before the date of the first 
positive HIV test

704 (53.7% of 1311) late
testers diagnosed with AIDS 
within 30 days of initial HIV 
diagnosis

FIG. 1. Missed opportunities for earlier diagnosis of HIV infection.
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whites to be late testers. This suggests that a change to a
routine screening paradigm in South Carolina would greatly
benefit the black population if done comprehensively. Adults
age 50 years and older compared to those aged 18 to 19 were
much more likely to be late testers. This suggests either
transmission at older ages or prolonged periods of unidenti-
fied infection in older adults who may not be perceived by
themselves or health care workers to be at risk for HIV in-
fection because of their age.14–16 Finally, the odds of testing
late for HIV infection increased with the frequency of prior
health care encounters. This finding suggests a role for illness
in accounting for this association.

The most common diagnostic codes among early and late
testers were unlikely to prompt HIV testing using a risk-based
testing strategy. Because individuals with HIV infection do
become ill with diseases that affect the general population
(such as hypertension and diabetes), continuing the practice
of relying on targeted HIV testing in these health care facilities
will delay the diagnosis of many HIV-infected persons. This
delay in diagnosis provides opportunities for spread of HIV

disease by individuals unaware of their serostatus. The CDC
has estimated that the approximately 25% of HIV-infected
persons who are unaware of their infection account for 54% of
new infection transmissions.17 It is estimated that knowledge
of HIV serostatus in unaware persons could reduce new
infections by greater than 30%. A recent meta-analysis esti-
mated that unprotected anal or vaginal intercourse with
HIV-seronegative partners was reduced by 68% among HIV-
infected persons who knew of their positive serostatus com-
pared with those who were unaware.18 In South Carolina,
expanded routine opt-out HIV screening in health care set-
tings should reduce the number of persons who are unaware
of their HIV-infected status.

Institution of routine HIV screening, in addition to reduc-
ing the burden of late HIV diagnosis, improve treatment
coverage and so reduce mortality and morbidity, and has
been shown to reduce stigma and generate higher HIV test
acceptance rates.20–22 Normalizing HIV testing in the minds of
the general public is important. Freely available materials in
the proper language and educational level should accompany

Table 1. Adjusted Odds of Being a Late Tester Among 2564 Individuals Diagnosed with HIV

between 2001 and 2005 and Seen in a South Carolina Health Care Facility before the Date of Diagnosis

HIV diagnostic status

Early testersa (no AIDS
within 1 year of HIV diagnosis

or during follow-up)

Late testersb (AIDS
within 1 year of HIV

diagnosis)
Crude odds

ratio
Adjusted odds

ratio

Characteristic No. (%) No. (%) OR 95% CI OR 95% CI

Gender
Female 548 43.7 422 32.2 0.61 0.52, 0.72 0.56 0.45, 0.68
Male 705 56.3 889 67.8 1.00 — 1.00 —

Race=ethnicityc

Black 983 78.5 1,061 80.9 1.19 0.97, 1.46 1.37 1.10, 1.71
Hispanic 21 1.7 21 1.6 1.10 0.59, 2.08 1.53 0.78, 3.01
White 243 19.4 220 16.8 1.00 — 1.00 —

Age (yrs)
18–19 52 4.2 16 1.2 1.00 — 1.00 —
20–24 201 16.0 80 6.1 1.29 0.70, 2.40 1.25 0.66, 2.35
25–29 192 15.3 129 9.9 2.18 1.19, 3.99 2.28 1.23, 4.24
30–39 379 30.3 429 32.7 3.68 2.07, 6.55 4.17 2.30, 7.59
40–49 307 24.5 413 31.5 4.37 2.45, 7.80 4.86 2.67, 8.85
�50 122 9.7 244 18.6 6.50 3.56, 11.86 7.20 3.86, 13.45

Transmission categoryd

Heterosexual 517 41.3 491 37.5 0.87 0.72, 1.06 0.81 0.63, 1.04
IDU 50 4.0 82 6.3 1.51 1.03, 2.21 0.94 0.62, 1.43
MSM=IDU 13 1.0 16 1.2 1.13 0.54, 2.39 0.82 0.37, 1.79
Risk not specified 358 28.6 376 28.7 0.96 0.78, 1.19 0.70 0.55, 0.90
MSM 314 25.1 342 26.1 1.00 — 1.00 —

Previous visits
1 Visit 371 29.6 281 21.4 1.00 — 1.00 —
2–5 Visits 592 47.2 568 43.3 1.27 1.04, 1.54 1.31 1.07, 1.61
6–10 Visits 195 15.6 263 20.1 1.78 1.40, 2.27 2.12 1.64, 2.75
>10 Visits 95 7.6 199 15.2 2.77 2.07, 3.69 3.63 2.66, 4.97

an¼ 1253. Reported to HARS in South Carolina during 2001–2005. No AIDS within 1 year of HIV diagnosis or during subsequent follow-
up to December 31, 2006. Restricted to individuals whose health care visits occurred within 3 years of the date of the first positive HIV
diagnosis.

bn¼ 1311. Reported to HARS in South Carolina during 2001–2005. AIDS within 1 year of HIV diagnosis.
cAsians=Pacific Islanders, American Indians=Alaska Natives, and persons of multiple races were excluded because numbers were too small

for meaningful analysis.
dTransfusion recipients and persons with hemophilia were excluded because numbers were too small for meaningful analysis.
OR, odds ratio; CI, confidence interval; IDU, injection drug user; MSM, men who have set with men; HARS, HIV=AIDS Reporting System.
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a general consent for care that encompasses HIV testing. Be-
cause some newly diagnosed individuals may not have pre-
viously considered the possibility that they might be HIV
infected and are unprepared to cope with an HIV diagnosis,
providers need to be trained on how to effectively intervene to
prevent or moderate potential psychological and social
harms.19

An increased number of diagnoses also will increase de-
mands for public health services, especially partner notifica-
tion. In this regard, important steps for clinicians and case
managers include: communicating with health department
partner services staff to become familiar with the services and
how to access them; asking at the patient’s initial visit about
sex and drug injection partners and whether they have been
informed of their risk; screening patients for behavioral risks
and sexually transmitted infections that may indicate a need
for further discussion about partners; and referring patients to
the health department for assistance with partner notification
and other prevention services.

However, a key challenge to implementation of routine
screening remains costs. Three recently published papers
concerning the cost-effectiveness of HIV screening concluded
that even when the prevalence of HIV infection in specific
populations is substantially lower than 1%, screening for HIV
is cost effective relative to other established screening pro-
grams.20–22 And while the public health benefits are clear—
individuals on therapy have more productive lives, avert
opportunistic infections, as well as secondary transmissions—
the costs associated with routine screening are not trivial.
Although most practitioners would agree that providing ac-
cessible testing benefits patients, the capacity of treatment and
preventive services will need to be increased if routine HIV
testing is to translate into earlier treatment. In addition, a need
for targeted counseling and testing services will remain in

specific settings and may be preferred to opt-out testing be-
cause it may diagnose more HIV infections and do so at a
lower gross cost per infection averted.23 In settings with a
documented HIV seroprevalence of less than 0.3%, for in-
stance, routine screening may not be warranted. Such prev-
alence data, however, should be prospectively generated and
not estimated.

The findings in this report are not without limitations. First,
some of the late and early testers might not have been HIV-
infected at the time of some of their health care encounters.
Some of the late testers’ health care encounters occurred up to
8 years before AIDS was diagnosed, and some of the early
testers’ health care encounters occurred up to 3 years before
their HIV diagnosis; therefore, some of these instances might
not have been missed opportunities. However, given the long
average latent period of approximately 10 years before the
onset of AIDS,23 most persons who had AIDS within a year
after a 2001–2005 diagnosis would already have been HIV-
infected during most of their health care visits beginning in
1997. The CD4þ cell count of early testers at HIV diagnosis
suggests most would have been HIV infected during their
health care visits up to 3 years before that diagnosis. Second,
although several variables were available for linking records
between the two datasets, matching might not have been
successful in all cases. Third, HIV testing might have been
recommended but rejected by certain patients during earlier
visits. Fourth, a referral for HIV testing might have occurred
during some of the health care encounters before HIV was
diagnosed, making these visits not truly missed opportuni-
ties. Finally, although HARS and ORS data are considered
comprehensive, certain HIV=AIDS diagnoses and health-care
visits may not have been reported.

In summary, a majority of persons with newly diagnosed
HIV infection were found to have had many prior health care

Table 2. Number and Percentage of Health Care Visits by Early Testers
a

and Late Testers
b

who had Visited a Heath Care Facility before the Date of HIV Diagnosis,

by Health Care Visit Diagnosis—South Carolina, 1997–2005

HIV diagnostic status

Early testers (no AIDS
within 1 year of HIV diagnosis

or during follow-up)

Late testers (AIDS
within 1 year of
HIV diagnosis)

Health care visit diagnosis No. (%) No. (%)

Visits with diagnoses likely to prompt an HIV testc 1131 21.2 1726 21.2
Sexually transmitted diseases and related diagnoses 179 166
Symptoms suggestive of acute retroviral syndromed 805 1,201
Diseases possibly related to HIVe 212 495
Diseases probably related to HIVf 11 91
Intravenous drug use and related behaviors 115 83

Visits with diagnoses not likely to prompt an HIV test 4195 78.8 6396 78.8
Total visits 5326 (100) 8122 (100)

an¼ 1253. Reported to HARS in South Carolina during 2001–2005. No AIDS within 1 year of HIV diagnosis or during subsequent follow-
up to December 31, 2006. Restricted to individuals whose health care visits occurred within 3 years of the date of the first positive HIV
diagnosis.

bn¼ 1311. Reported to HARS in South Carolina during 2001–2005. AIDS within 1 year of HIV diagnosis.
cThe five categories of diagnoses can occur more than once in a single visit; thus the total diagnoses exceed the number of visits.
dIncluding fever, lymphadenopathy, and rash.
eIncluding peripheral neuropathy, pneumonia, and thrombocytopenia.
fIncluding cerebral toxoplasmosis, pulmonary tuberculosis, and thrush.
HARS, HIV=AIDS Reporting System.
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visits that could have provided an opportunity for earlier HIV
diagnosis. As most of the diagnostic codes on these health care
visits would not have prompted an HIV test, these data un-
derscore the need for routine HIV screening of adults and
adolescents visiting health care facilities. The benefits of ear-
lier diagnosis and linkage to care, access to medications and
prevention services for HIV infected persons should result in
improved health outcomes and reduced HIV transmission.
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